Introduction
Poor metabolic control is often observed in people with type 2 diabetes (T2D). 1 This occurs despite the availability of several effective and relatively well-tolerated drugs to control this disease and to decrease related comorbidities 2 and despite an increase in the quality of diabetes care over the years. A frequent barrier to the effective treatment of T2D and other chronic conditions is the suboptimal use of available treatments by patients. In particular, poor adherence to drug treatment is frequent among adults requiring chronic therapy, 3 including adults using oral antidiabetic drugs (OADs). 4 In a study of publicly insured people with T2D in Quebec, Canada, we observed that 38% were nonadherent within their 1st year of antidiabetic treatment. 5 Poor adherence represents a major barrier to the metabolic control of T2D, 6 leads to increased diabetes complications and hospitalizations, 2, 7 and is likely associated with an increase in health care costs. 8, 9 Interventions designed to improve medication adherence in the field of diabetes are therefore needed. It has been suggested that interventions based on psychosocial theories of behavior are more likely to increase the adoption of health-related behaviors. 10 Among these theories, prediction theories are used to identify the variables -determinants -that predict the behavior and should be targeted by interventions. Two meta-analyses revealed that the theory of planned behavior (TPB) 11 is one of the most effective psychosocial theories for predicting the adoption of a behavior. 12 In the TPB, three important constructs influence the intention of a person to adopt a given behavior: attitude, subjective norm, and perceived behavioral control. Each of these constructs is influenced by a set of beliefs. In the context of adherence to OADs, 1) behavioral beliefs are composed of the perceived advantages and disadvantages of taking OADs as prescribed; 2) normative beliefs are related to the perceived expectation of significant others regarding taking OADs as prescribed; and 3) control beliefs refer to the perceived factors that can impede or facilitate taking OADs as prescribed. Although TPB has been used to predict a wide variety of behaviors, including adherence to medication, [13] [14] [15] studies have rarely used this model in relation to OAD adherence. To our knowledge, only Farmer et al used this model to assess beliefs about hypoglycemic medications in people with T2D in the United Kingdom. 16 In preparation for the development of adherence-enhancing interventions to be delivered to French-speaking Quebecers, we used a similar approach to identify beliefs about OADtaking in this specific population since these beliefs may vary across different populations. 11 Our study aimed to elicit the behavioral, normative, and control beliefs of patients regarding taking their OAD as prescribed over 1 month among patients with T2D who initiated these drugs more than 3 months before.
Patients and methods study design and population
We performed a qualitative study guided by the TPB to elicit patients' beliefs about OAD-taking. 11 This study was conducted to subsequently develop a questionnaire to be administered in a quantitative study that aims to identify psychosocial and other predictors of adherence to OADs. The development of such a questionnaire based on the TPB involves a qualitative step in which individuals from the targeted population are questioned about their beliefs regarding the behavior of interest. First, the salient beliefs are identified. The salient beliefs are beliefs that are readily available in memory, which are activated spontaneously without significant cognitive effort when the behavior under study is evocated. 17 These beliefs are personal, ie, they are expressed by each individual. Then, the modal beliefs are selected among the salient beliefs and used to develop the questionnaire. The modal beliefs are the most commonly held salient beliefs in a given population.
To be eligible, the subjects were required to be 18 years old or older, diagnosed with T2D, and French-speaking. They must have had a prescription for an OAD for more than 3 months before participation and have never used insulin. All OADs were considered, ie, metformin, sulfonylureas, meglitinides, alpha-glucosidase inhibitors, dipeptidyl peptidase-4 (DPP-4) inhibitors, and thiazolidinediones. People with type 1 diabetes or gestational diabetes were excluded. Participants were solicited among students and employees of Laval University, Quebec City, QC, Canada and their relatives (by email invitation) and among members of a local Quebec City diabetic association (by letter invitation). To ensure a certain diversity regarding sociodemographic characteristics among the groups of patients with T2D, letters were sent to members according to their age, sex, and duration of disease. The invitation letter was sent via the association and cosigned by the principal investigator, the study coordinator, and the diabetic association director. Interested individuals were invited to contact the study coordinator by sending a reply card or by telephone. Using a telephone interview guide, the study coordinator then explained the study in more detail and verified study eligibility. Eligible participants were then invited to participate in one of six focus groups. Groups were formed in order to include individuals of both sexes and of different ages and durations of disease. Participants received CAN$50 for their participation (to cover costs related to parking, transportation, and their time).
Each participant signed a consent form prior to data collection. The Ethics in Research Committee of the CHU de Québec Research Center approved the study.
Data collection and variables
Six focus groups were held at the offices of the local diabetic association in March 2012. Initially, the participants completed a brief questionnaire containing questions regarding their diabetes (time since diagnosis and treatment), sociodemographic characteristics, and a measure of adherence to OADs. We used a modified version of the validated French version 18 of the 4-item Morisky Medication Adherence Scale (MMAS-4). 19 The main modification was in adapting the questionnaire to OADs as suggested by the developers.
Discussions were facilitated by a member of our team (Laurence Guillaumie) assisted by another team member (GG) using a structured guide designed to gather information on behavioral, normative and control beliefs explored in the 
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Patients' beliefs about medication adherence study. The target behavior for the discussions was to take all OADs exactly as prescribed every day. All questions of the structured guide were formulated according to the recommendations of the TPB developers 11 and referred to this targeted behavior. Behavioral beliefs were obtained with the following question: "In the next month, what would be for you the advantages/disadvantages of taking all of your OADs exactly as prescribed every day?" Normative beliefs were identified by asking the following question: "In your opinion, which person or group of persons would approve/disapprove of your taking all of your OADs exactly as prescribed every day over the next month?" Control beliefs that include barriers and facilitating factors were elicited with "What would impede/ facilitate your taking of all your OADs exactly as prescribed every day in the next month?" Each focus group was videotaped. The director of the association was present to answer at the end of the sessions any questions raised about diabetes and treatment. The director's presence was also necessary to ensure that potential erroneous information about diabetes and OADs that would be shared during the sessions and that may negatively influence participants in their future medicationtaking behavior could be corrected. To avoid influencing the discussions, these interventions were only done after the end of the focus groups.
Analysis
To identify modal beliefs, we used the procedure recommended by the TPB developers. 11 We conducted a content analysis of the discussions using the TPB as the theoretical framework. First, three authors (Laurence Guillaumie, SL, GG) individually viewed all of the tapes and transcribed integrally every mention of a specific belief; this procedure was followed for each category of beliefs (ie, behavioral, normative, and control beliefs). Second, similar beliefs in each category were grouped to form mutually exclusive beliefs. A frequency of mention was attributed to each of these mutually exclusive beliefs. For each category of beliefs, modal beliefs were defined as those mutually exclusive beliefs with the highest frequency of mention (in %) until the total frequency reached 75%. The three authors met during this process to reach agreement on the final modal beliefs identified. Moreover, Lilianne Bordeleau listened to all audiotapes to extract relevant quotations illustrating the modal beliefs in more detail. The focus groups were conducted in French, and a professional translator translated the quotations presented in this article.
Results
A total of 45 subjects with T2D participated in the six focus groups, with a mean of eight participants per group (range: 6-9). Each session lasted approximately 2 hours. Of these participants, 26 (57.8%) were men, and the mean age was 63.8 years (range: 39-78). Participants had had diabetes for a mean of 8.2 years (range: 2-22) and 89% reported using metformin alone or in combination with another OAD. Based on the MMAS-4, 18 participants (40%) were considered adherent (score =4/4) and the mean score was 3.16/4. The participant characteristics per focus group are presented in Table 1 .
The groups allowed us to identify many salient beliefs. In this section, modal beliefs (ie, those salient beliefs that were the most commonly held) are presented. Seven behavioral beliefs were identified as modal and are presented in Table 2 , along with quotations. All beliefs identified were advantages, except for experiencing side effects (mainly gastrointestinal problems and hypoglycemia), which was the only disadvantage mentioned. The main advantage was to avoid long-term complications of diabetes, such as amputations and blindness.
Participants identified three groups as particularly important for their OAD adherence (ie, modal normative beliefs): spouses, children, and family in the broad sense ( Table 3 ). All of them approved of their OAD-taking as prescribed. Health care professionals and support groups were not identified as the main influences for this behavior, although some respondents mentioned physicians and pharmacists. Some people mentioned that they felt guilty and embarrassed when they had to take their drugs in front of others (eg, in a restaurant) because drug-taking was perceived as socially disapproved. However, this latter belief was not modal in this population. Ten factors were identified as modal control beliefs constituting six facilitators and four barriers (Table 4) . Among the most frequent factors that would aid in taking the treatment as prescribed were: always having the drugs on hand (eg, in a purse, in their pockets, in their car); having the drugs on the kitchen counter in plain sight; and having a routine (ie, associating drug-taking with something one does every day). The main factors that would prevent participants from taking the treatment as prescribed were being away or on vacation or at a restaurant, not accepting their disease, and having no confidence in the physician's prescription (eg, the number of drugs and dosage). Among other barriers (not identified as modal), some participants mentioned that it was quite difficult to see their physician and that when they had the opportunity to see him or her, the consultation was too short to ask questions and address concerns. Others mentioned that they sometimes forgot to take their OADs and that some occasions were more critical than others for forgetfulness (eg, lunchtime or dinner were more difficult compared with the morning). Forgetfulness was also observed in the MMAS-4 results. Among the 27 nonadherent participants, 17 (63%) identified forgetfulness (the first question in the MMAS-4 questionnaire) as the only reason for being nonadherent.
Discussion
Our objective was to qualitatively elicit patients' beliefs regarding OAD-taking to inform the elaboration of a questionnaire to assess the psychosocial determinants of OAD adherence in a quantitative study. First, the participants 
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Patients' beliefs about medication adherence reported that taking OADs as prescribed over the next month would generally have positive consequences, and they described several short-and long-term benefits. Similar results were observed in the only similar study that we identified. 16 Many participants in both that study and ours mentioned that they were taking their drugs regularly to control their diabetes or their glycemia, suggesting that the understanding and perceived efficacy of these medications may positively influence adherence to OADs.
The only disadvantage of taking the OADs as prescribed was to experience some side effects of these drugs. Gastrointestinal problems, which frequently occur with metforminthe first-line agent for T2D 20 -were commonly mentioned by participants and could impede OAD adherence. 21 This finding suggests that clinicians should inform their patients about this side effect that typically occurs during the first days following metformin treatment initiation, after an increase in the dosage, and when using high doses. Hypoglycemia, which can occur with insulin secretagogues, 20 was also frequently alluded to by participants. They associated this side effect to certain OADs (that were too potent) or to the dose. The risk of hypoglycemia should be balanced with positive short-and long-term benefits that are significant for OAD adherence because this balance has been reported to be associated with higher rates of adherence. 22 Considering that the only disadvantage of taking the OADs as prescribed was to experience some side effects, the management of such effects should be clearly presented and systematically assessed to avoid limiting an individual's ability to adhere. In their study, Farmer et al observed that 32.8% of participants believed that taking their diabetes medications regularly would cause them unpleasant side effects, but this belief was not associated with medication adherence. 16 In contrast to the observations in that study, 16 weight gain was not a modal belief held by our population regarding OAD adherence. This difference in results might have occurred because, in "i set an alarm around dinner time, so it's like i'm telling myself, it won't stop by itself if i don't do anything about it, and it reminds me that i need to take my medication." [W, Fg4] Barriers When we are away, on vacation, or in a restaurant "sometimes you just forget. i go to the movies and come back later, anything, and then it hits me, i forgot to take my medication. contrast to these authors, we excluded patients taking insulin, a drug commonly associated with weight gain. 20, 23 Health care professionals should be aware that some of the advantages of taking OADs as prescribed that were noted by the participants were clinically incorrect. Indeed, participants stated that they were following this behavior to avoid an increase in their medication (which would increase the management burden) or to avoid switching to insulin (signifying that they would need to inject a drug). This latter belief was also reported by 86.4% of people in the Farmer et al study. 16 Although these beliefs were perceived as beneficial to OAD adherence, health care professionals should make their patients aware that an increase in medication or a switch to insulin is not a failure of the patient's management of his/her diabetes, as perceived by many persons with T2D, 24 but rather a consequence of the evolution of the disease. This feeling of failure may lead to discouragement and to further nonadherence if one experiences an increase in his/her medication despite being perfectly OAD-adherent. 23 Regarding normative beliefs, participants identified their spouse and family as the most important person and/or group(s) for their OAD adherence behavior. These people helped them remember to take their medication and were concerned about other behaviors related to their diabetes control. For example, many participants discussed the importance of their spouse in relation to dieting. Social support and family support by spouses and family members have also been associated positively with medication adherence in other diseases 25 and with better glycemic control in patients with T2D. 3 Health care professionals and support groups were not identified as influential for medication adherence in our study. This suggests that interventions to improve medication OAD adherence should attempt to involve significant relatives.
In addition to having someone to remind them to take their medication, the participants identified other facilitators of their OAD-taking. All of them were related to two themes, ie, having the drugs available (always on me, on the kitchen counter in plain sight) and having cues to remember (a routine, tricks). "Having a regular routine would make it easier for me to take my medication regularly" was also a frequent control belief in the Farmer et al study. 16 Two of the barriers identified were also associated with routine, specifically those events that disrupted the routine of taking the OAD as prescribed (ie, being away, having someone at home). This was also observed in a study among patients with T2D from community pharmacies in the Netherlands. 26 The act of taking a drug is a relatively simple behavior in comparison with exercising or dieting. This might suggest that forgetfulness is one of the main reasons for not being adherent to OAD when the motivation or intention is present. This observation was reported in a review of patients with heart failure. 27 In that regard, interventions to improve adherence should be directed toward helping people integrate their medication-taking into their routine and facilitating drug availability (eg, by facilitating renewals or by educating patients to carry a sample of their drugs in almost all circumstances), particularly when their routine is disrupted. To facilitate routine, cues to remember such as placing the pills in a place where a daily activity is conducted (eg, brushing teeth, preparing meals) might be suggested. To improve drug availability, services such as home delivery or the synchronization of refills could be offered.
However, two barriers were not related to forgetfulness: having no confidence in the physician's prescription and not accepting the disease. These might instead be related to the physician-patient relationship and to the physician's communication skills, as suggested by others. [28] [29] [30] Physician communication style influences patient knowledge and initial beliefs about the medication, follow-up attendance, and treatment satisfaction after attempting medication use. 28 Communication style and patient satisfaction are both predictive of better medication adherence. 28 Poor physician-patient relationships and poor communication were also found to be associated with poor adherence 30 and poor glucose control. 29 Physicians should be aware that distrust in their prescriptions occurs more frequently than they think, particularly among well-educated patients, and is not always explicitly expressed. 31 Adopting a collaborative style and shared decision making to foster a collaborative relationship in which the provider facilitates or enables the client to take an active role in his or her treatment have been suggested as possible solutions. 28, 31 One of the strengths of this study is the utilization of a theoretical framework -the TPB -both in its conceptualization and during the analysis. Indeed, it is one of the first studies to elicit patients' beliefs regarding their OAD adherence based on a conceptual model. Moreover, we had a sufficient number of participants to perform this type of study (according to the TPB developers, 30 participants is sufficient), 11, 17 and the patients had different characteristics that were likely to influence adherence behaviors and the related beliefs. However, our results may not apply to all people with diabetes, as some subgroups were not represented in our study sample, eg, persons newly treated with 
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Patients' beliefs about medication adherence the relevant quotations; Alexandre Audet, the professional translator who translated the quotations; American Journal Experts who edited the text; and the local diabetic association Les Diabétiques de Québec, particularly their director Helene House, who made the recruitment for this study possible. We are also grateful to all of the participants.
OADs, those with type 1 diabetes, or those being treated with insulin or with non-OADs. Further studies will be needed to elicit beliefs in those populations. Additionally, most of the participants were members of a diabetic association. These individuals are likely to be more motivated and informed than the general population with T2D or to experience more unmet information and support needs regarding their illness and treatment. Moreover, a large proportion of nonadherent participants identified forgetfulness as the main reason for their behavior (ie, non-intentional nonadherence). Consequently, the beliefs gathered from our participants may be different from the beliefs of less-motivated patients or those of intentional nonadherers. Additionally, this study was conducted to develop a questionnaire based on the TPB. In accordance with this objective, a structured interview guided the focus group discussions. Whereas this protocol allowed us to obtain important information on beliefs related to the TPB, we may have overlooked some other types of beliefs influencing OAD-taking. Finally, this was a qualitative study designed to elicit modal beliefs. Quantitative studies are needed to measure their association with OAD adherence.
Conclusion
This study elicited several beliefs regarding OAD-taking behavior. Awareness of these beliefs may help clinicians who are treating patients taking OADs adjust their interventions in view of their patients' beliefs. Clinicians should particularly emphasize the short-and long-term benefits of taking OADs as prescribed. They should inform their patients with T2D about the management of side effects and the natural course of this disease. Relatives should be involved because they may positively influence OAD adherence. Clinicians should also help people integrate their medication-taking into their routine and facilitate drug availability. Moreover, clinicians should be aware that their communication skills are particularly important in this context. Clinicians should be approachable and supportive; should ask about and listen to their patients' views and concerns; and should use a shared decision-making model of care.
